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Large Size Coarse Aggregate For 
Concrete Pavements and Bases 


By A. T. GOLDBECK 


Engineering Director 
National Crushed Stone Association 


HAT follows lies partly in the realm of specu- 
lation and is the result of a very natural in- 
quiry as to why large aggregates are not generally 
utilized in the construction of concrete pavements 
and bases. Can large aggregates be used for such 
construction and would their use be advantageous? 
In the March, 1936, issue of The Crushed Stone 
Journal there appeared an excellent discussion of 
“The Use of Large Size Aggregates in Concrete” by 
T. C. Powers of the Portland Cement Association. 
Mr. Powers refers to concrete containing aggregate 
larger than 2 inches as mass concrete and for the 
sake of uniformity the same designation will be used 
here. He relates the accidental circumstances which 
led to the use of 8 inch maximum size instead of 3 
inch maximum size aggregate in 1909 in the Panama 
Canal. As a result of this work, Mr. E. O. Keator, 
Engineer in Charge, reported that, “concrete made 
of the 8 inch aggregate dumped and flattened out to 
‘a thickness of 10 inches without any trouble,” and 
that “the 8 inch material could just as well be used 
as the 3 inch.” 

A 10-inch slab approaches and in fact equals the 
thickness of many concrete bases and pavements and 
if it is possible to “flatten out” concrete made with 
8 inch aggregate to a thickness of 10 inches, it doesn’t 
seem unreasonable to believe that slabs of 6 inches 
might easily be built with aggregate of 4 inches max- 
imum size. 


@Highway departments have done a remark- 
ably efficient job of constructing economical 
highways and now economy is more than ever 
the ‘‘watchword.’’ The present article seems 
especially appropriate, for it suggests a possible 
method for effecting further economies and 
improvements in concrete bases and pavements. 


Possible Advantage of Large Size 
Aggregate in Pavement Construction 
(a) Effect on Cost of Concrete: 


It is an established fact that mass concrete (con- 
crete containing larger than 2 inch aggregate) is 
more economical than concrete having smaller ag- 
gregate because equal strength may be obtained in 
mass concrete with a lesser cement factor. This is so 
because the larger aggregate takes the place of ap- 
proximately an equal volume of mortar. Evidence 
of the economy to be effected is presented in Fig. 1 
from Powers’ paper. Here it will be seen that, for 
concrete having a maximum size of 4 inches, 4.1 
sacks of cement are required per cubic yard of con- 
crete, as against 5 sacks per cubic yard when 1% 
inch aggregate is used. This saving of 0.9 sacks is 
offset to some extent by the use of more coarse ag- 
gregate, for it will be observed that the weight per 
cubic foot of the 1% inch aggregate concrete is 152 
pounds as against about 155 pounds per cubic foot 
for the 4 inch aggregate concrete. Fig. 1 applies to 


mass concrete such as used for dam construction. ° 
Proportions which are more nearly in line with 
those used in highway construction are shown in Fig. 
2 which is based on quantities from Bulletin No. 9 
of the Lewis Institute. Such figures, of course, are 
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approximate, for the gradation and characteristics 
of the fine and coarse aggregates will necessitate 
some variation in proportions, but they are exact 
enough to illustrate the principle that by using 
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Influence of Size of Aggregate on the Cement Required to 
Produce 6.5 gal. per sack Concrete having a 3 to 5-in. 
slump. 

large size aggregate a saving in cost of concrete will 

result. Using the quantities in Fig. 2 and assuming 

reasonable values for unit costs, let us see how the 
size of the coarse aggregate affects the cost of the 
concrete. 


ASSUMED UNIT COSTS OF MATERIALS DELIVERED 


Coarse Aggregate per cu. 2.00 


Maximum Size of Aggregate — 1% inch. 


Saving in Cost per 
Cu. Yd. over that 


Cement 1.45 bbl. at $2.50 ..______ = $3.62 for Concrete Con- 
Sand 0.55 cu. yd. at $1.75 = 096 taining Following 
Coarse Aggregate 0.75 cu. yd. at $2.00 = 1.50 Maximum Sizes of 
Aggregates. 
$6.08 114 in. 2in. 
Maximum Size of Aggregate — 2 inch 
Cement 1.35 bbl. at $2.50....._.______ = $3.38 
Sand 0.48 cu. yd. at $1.75 _- = 0.84 
Coarse Aggregate 0.81 cu. yd. at $2.00 = 1.62 
$5.84 $0.24 
Maximum Size of Aggregate — 3 inch 
Cement 1.28 bbl. at $2.50 __- = $3.20 
Sand 0.40 cu. yd. at $1.75_- = 0.70 
Coarse Aggregate 0.85 cu. yd. at $2.00 = 1.70 
$5.60 $0.48 $0.24 
Maximum Size of Aggregate — 4 inch 
Cement 1.25 bbl. at $2.50_._.......... = $3.12 
Sand 0.38 cu. yd. at $1.75 __ = 0.66 
Coarse Aggregate 0.87 cu. yd. at $2.00 = LL 
$5.52 $0.56 $0.32 


Let it be assumed that 2000 cubic yards of concrete 
will be required per mile of road, then if 4 inch max- 


imum size aggregate is used, this would produce a 
saving in cost for concrete materials as compared 
with that for 1% inch maximum size of 2000 cubic 
yards x $0.56 = $1120 and a saving of 2000 cubic 
yards x $0.48 or $960 when using a 3 inch as com- 
pared with a 14% maximum size. The above quanti- 
ties are calculated on the assumption that there can 
be 15 per cent of material larger than the nominal 
maximum size of aggregate. Thus a 1% inch maxi- 
mum size may have 15 per cent of material coarser 
than this and extending up to 2 inches. 

These calculations do not take into account the 
possibility that the larger size of aggregate may be 
supplied at a lesser cost than the smaller sizes and 
should this be the case even greater savings would 
result. 


Can Large Aggregate Concrete be Properly 
Placed and Finished ? 


It has been rather surprising to those who have 
handled large size aggregate concrete to observe how 
inconspicuous the larger fragments of aggregate be- 
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come in the concrete mass. Quoting from the paper 
by Powers previously mentioned, Mr. E. O. Keator’s 
experience with large size aggregate in building the 
Gatun Lock evidently impressed him very favorably, 
for later, “he tells of using 3 to 5 inch maximum size 
in building construction, flat slabs and columns in 
1913 at Portsmouth, Ohio, and 8 inch maximum size 
in spillway repairs at San Antonio in 1914. He states 
also that 6 inch crusher run was in use in the arches 
of the Florida East Coast Railway in 1914. Mr. 
Keator went so far as to advocate 6 inch stone or 7 
inch gravel for 8 inch pavement.” 

In the State of Washington large size aggregate 
has been used in the past with success even before 
the days of machine finishing and before the use of 
vibration in finishing machines. Certainly, if large 
aggregate concrete could be finished by hand it 
should offer no difficulties in machine finishing. 


Strength of Concrete 


Theoretically, if the same quality of cement paste 
is used, there should be no particular differences in 
strength of concretes made with large as compared 
with small aggregates. Beam tests with large aggre- 
gate concrete cannot be made in the standard man- 
ner because of the inadequate dimensions of the 
standard beam unless the concrete is wet-screened to 
a smaller aggregate size and a correction factor is 
applied. Most tests comparing the various concretes 
have been made with compression specimens and 
there seems to be some uncertainty as to what the 
effect of the large aggregate is, for the tests are not 
in entire agreement. 


Shrinkage of Concrete 


In the absence of beam strength results made un- 
der truly comparable conditions, it may be interest- 
ing to call attention to a series of observations made 
by Mr. J. H. Walker and described by him in Paper 
No. 924 before the Institution of Engineers and Ship- 

builders in Scotland. The paper was entitled, Con- 
crete Roads, with Special Reference to Crack Con- 
trol and Shrinkage Forces. Mr. Walker states, “It 
has been found by an examination of several mas- 
sive dock walls, that those built of plain concrete de- 
velop wide vertical cracks from 40 to 80 feet apart, 
and those built with a large percentage of plums, or 
displacers laid close together do not develop visible 
cracks.” Here is evidence that large size aggregate 
may be very beneficial in reducing cracking. As a 


result of his observations, Mr. Walker has developed 
a system of reinforcing consisting of steel hoops 
about 2 feet in diameter laid in the neutral plane of 
the road slab and he has stated that this method 
greatly reduces the visible cracks from forming. He 
explains their action by stating that shrinkage takes 
place around the hoops and leads to the formation 
of innumerable local but invisible cracks which take 
the place of large, visible, wide-open cracks. It is 
not unreasonable to expect that large size aggregate 
in roads will act in precisely the same manner in 
reducing cracking. 

There is another point to consider also in studying 
the probable efficiency of large aggregate in reducing 
cracking. It is well known that Portland cement 
paste shrinks and swells with changing moisture 
content. The aggregates in comparison are prac- 
tically unaffected by moisture changes. Conse- 
quently, it is reasonable to suppose that a decrease 
in cement content, such as is possible with large ag- 
gregate, will result in some reduction in shrinkage 
due to moisture changes and such shrinkage as oc- 
curs is quite apt to occur as local shrinkage around 
fragments of the large aggregate. 


Advantage of Large Aggregate for Base 
Construction for Bituminous 
Pavements 


It has been consistently maintained that for bitu- 
minous pavements it is extremely undesirable to 
have wide cracks formed in the base, for these are 
transmitted to the wearing surface, become sources 
of weakness and lead to high maintenance expense 
and unsightliness. For that reason a lean concrete 
base has been advocated by many bituminous paving 
engineers. On the other hand, others feel that a 
lean base has the disadvantage of lacking durability 
under frost and water action and, furthermore, has 
insufficient slab strength to support traffic loads. 

Certainly, the ideal base for a bituminous surfac- 
ing is one which has low shrinkage and likewise high 
strength and durability and this ideal can be ap- 
proached by the use of large aggregate concrete. 
Such a base would also have the further advantage 
of being cheaper in cost than one built with smaller 
aggregate. The advantages of large aggregate con- 


crete for base construction have such high potential] 
value that one is led to wonder why engineers do not 
take advantage of this rather simple possibility of 
obtaining not only cheaper but better concrete bases, 
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Suggested Gradation of Large Size Coarse 
Aggregates for Concrete Base 

It is suggested that a suitable large size coarse ag- 
gregate for concrete base work, size No. 1234A, 


might be made from sizes, Nos. 12A and 34A given in 
the following table: 


Nominal Size Amount Finer than Each Sieve (Sq. Openings) 


Size No. Sq.Openings 4” 349” 1144” 1" 14” #4 
LA 1”—312” 100 90-100 25-60 ... 0-15 
34A No. 4—1” 100 90-100 25-60 0-10 


1234A No. 4—342” 100 90-100 40-70 ... 15-35 coos =O G 


duced by a combination of approximately 75 per 
cent of 1-3% in. and 25 per cent of the No. 4-1 in. 
size. 

It is suggested that the concrete made with this 
large aggregate be of a consistency which would 
have a slump of two to three inches when the slump 
test is made on that portion of the mix excluding 
material above the 1% inch sieve. Further, it is sug- 
gested that the proportions be such as to produce 
concrete having a modulus of rupture at 28 days of 
500 to 600 pounds per square inch. 

While there seem to be outstanding reasons why 
large aggregate should give excellent results for 
concrete base construction, there also is reason to 
believe that equally good results will be obtained in 
concrete pavements. It is true that in pavements 
there might be some interference with reinforcing 
steel and dowel bars and that pocketing of the aggre- 
gate next to the joints and forms might cause some 
trouble. However, this possible trouble is purely 
speculative and by no means is it inevitable, if care 
is taken in the proportioning of the mix and if mod- 
ern methods of finishing the concrete be used. It is 


felt that vibration next to the forms and the use of — 


modern finishing equipment, whether of the vibrator 
or other type, would accomplish the finishing of a 
large aggregate concrete road slab in a very satis- 
factory manner. 

For pavement construction, the same gradation as 
for bases should be suitable but the proportions 
should be such that the modulus of rupture will be 
from 800 to 900 pounds per square inch at 28 days. 
The beam test would have to be made on larger 
specimens than are now regularly used. 

In conclusion it is believed that large aggregate 
concrete for concrete bases and pavements offers the 
strong possibility of effecting— 


v 


1. Considerable economy in cost of materials. 

2. Decreased volume change and consequently 
fewer cracks. 

3. Equally strong and durable concrete with a 
lesser cement factor than when smaller aggre- 
gate is used. 


If the foregoing thoughts appeal to highway de- 
partments as having merit, why not give them a 
practical trial? 


Highway Surveys to be Undertaken 
by 36 States 


oo planning surveys are now in progress 
or soon will begin in 36 states, according to the 
Bureau of Public Roads of the U. S. Department of 
Agriculture. The surveys are being conducted by 
the state highway departments with the cooperation 
of the Bureau. They will'supply information to put 
future highway improvement on a sound, business- 
like basis. 

In the past attention has been centered on improv- 
ing the main through highways. In the future more 
attention must be given, highway officials say, to im- 
proving secondary and feeder roads and to improv- 
ing conditions where the main highways pour their 
traffic into cities. At the same time the main high- 
ways must be maintained and further improved to 
meet needs that already exist, particularly as re- 
gards safety. 

Federal highway officials who are coordinating the 
various state surveys think that a selection should 
be made of those roads that because of their impor- 
tance merit early consideration in an improvement 
program. Future programs can be planned intelli- 
gently only with information as to which roads 
should be improved first. To determine this high- 
way officials need definite facts as to traffic counts, 
construction costs, maintenance costs, how much 
taxes that can be fairly imposed for highway use, 
and where the taxes should be imposed from the 
viewpoint of highway usage. 

Information along these lines is being collected 
in each of the state surveys. Each survey has three 
branches—a highway condition survey, a highway 
traffic survey, and a highway finance survey. 

Highway transportation is now one of the major 
industries of the country. Its future development, 
says the bureau, should proceed according to a plan 
covering a period of years, and based on economic 
and social needs. 


The combined gradation, No. 1234A, may be pro- 
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Some Phases of Accident Prevention 


By H. F. YOTTER 


Insurance Supervisor and Safety Engineer 
The General Crushed Stone Co., Easton, Pa. 


CCIDENT prevention is primarily a matter of 
organization and education. 

Existing dangerous conditions must be corrected 
and made safe before we can reasonably expect the 
cooperation of the employees in our efforts to reduce 
accidents. 

Safeguarding has two functions—effect and ap- 
peal. It must not only prevent the accident which it 
is designed to avert but it must serve its purpose 
without unnecessary interference with the proper 
performance of the work. In other words, it must 
be practical. If not practical, it is useless and a 
hindrance, rather than a help, in preventing acci- 
dents. It must not unnecessarily interfere with a 
man’s work if he is expected to use it. 

Whenever practicable, it is advisable to enlist the 
aid of the man on the job in planning guards. If the 
workman feels that he has had an active part, even 
though minor, in the provision and design of a safe- 
guard for his protection he takes a keener interest 
in its use. He comes to look upon it as his guard. 
Humans respond to nothing so completely as mutual 
confidence. Suggestions from workers as to safety 
should be encouraged. In this manner their interest 
will be increased and their initiative stimulated. 

It is possible to nearly attain perfection in the 
matter of safety devices, but human fraility does not 
permit of perfect control of the human element. You 
can probably recall in your own work instances 
where men of long experience who were generally 
steady and conscientious, with good safety records, 
in a moment of thoughtlessness suffered injury thru 
taking ridiculous chances. To illustrate this point, 


we had an experience at one of our plants involving 


a man of more intelligence than is possessed by the 
average worker, who was assisting in rivetting a 
truck body. This man had been with us for some 
twenty years and up to the time of this incident had 
an excellent safety record. The dolly fell out of the 
rivetting hammer which was being operated by a 
fellow workman. The operator laid down the ma- 


‘Presented at the annual meeting of the Quarry Section, National 
Safety Council, held on October 17, 1935, at the Kentucky Hotel, 
Louisville, Ky. 


@ The prevention of accidents in the operation 
of crushed stone plants should command the 
earnest and sympathetic attention of every pro- 
ducer in theindustry. Mr. Yotter’s observations 
in the following article reflect a comprehensive 
and practical understanding of the problem, 
gained from years of experience in safety work 
and we are confident you will find his discus- 
sion of real value. 


chine and walked away temporarily, when the 
helper, whose duty it was to heat the rivets, picked 
up the hammer and, out of curiosity, looked into it 
to ascertain whether the piston also had fallen out. 
In doing so he got against the trigger and promptly 
learned that the piston had not previously come out. 
Had he shut off the air at a valve located several feet 
away the injury would have been avoided; for- 
tunately the result was not very serious. 

Accidents due to this human failure, to a tempo- 
rary lapse of a worker who is usually alert, are still 
with us and prove that our attention to unsafe prac- 
tices and the faulty human element cannot be re- 
laxed. 

The employer is morally obligated to see that his 
employees are enlightened as to the hazards of their 
occupation and to make sure that they are alive and 
alert in their efforts to avoid accidents. Notwith- 
standing the efforts of management along these lines 
during past years, it is probably true that there are 
still many cases where accidents are caused due to 
the neglect of the employer to properly acquaint the 
workers with the dangers of their particular duties, 
and this lack of knowledge of risks on the part of 
the worker may even extend to some who have been 
in the same employ for a long while. 

Management must lead the way and in a manner 
that the workers will be convinced of its sincerity. 
We must teach men to be alert in protecting them- 
selves and those working near them. A workman 
who is wide awake and careful will not only achieve 
a good safety record but will also be equally con- 
cerned about the quality of his workmanship. An 
efficient worker is the safest worker. The right way 
to perform a task is the safe way. 

In instructing our workers we must help them to 
develop mental capabilities that are stagnant from 
lack of use. We know that through disuse a muscle 


: 
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will shrink and atrophy, and the same application. 


may be made to the mental equipment of men. The 
brain becomes strengthened by use, just the same as 
do muscles. We develop our lifting muscles by lift- 
ing and our thinking equipment by thinking. A prize 
fighter would not rise very high in his profession if 
he developed only his muscles and did not improve 
his thinking apparatus to a point where it will op- 
erate his muscles quickly and adroitly. 

We are reminded of the warning given by an old 
lumberjack to his men—“Boys, when you hear the 
crack’of the timber look out for yourselves, because 
when one of these big trees comes down you must be 
somewhere else, and be there quick. You must use 
your heads and use them fast.” In our allied indus- 
tries the failure of mechanical and human equipment 
is not usually preceded by as much warning as the 
cracking of timber before it falls, and our workmen 
must consequently foresee the dangers attendant on 
their work in order that they may avoid injury. We 
must appeal to the instinct of self-preservation and 
clearly point out the numerous hazards of our indus- 
try. 

It is a known fact that the finger prints of no two 
humans are alike, and it is safe to consider that no 
two individuals are alike. This means that we are 
constantly called on to deal with different situations. 
There is no monotony in the work of accident pre- 
vention. 

Safety is to get every man on the job to look his 
ground over in advance. In educating the workers 
it is highly desirable to teach and train them to be 
instinctively and habitually careful. Workers should 
become imbued with the safety habit. While this 
safety habit may not be so easy to acquire as are 
some others, it is infinitely more worth while. Get- 
ting men to think SAFETY and think it uncon- 
sciously is probably one of our most difficult tasks. 
The best safety device is a safe workman, and the 
safety device in a man’s head is of greater value than 
the guard on the machine he is operating. 

The best results in safety education are obtained 
by personal contact. Supervisors of safety who have 
many operating units under their direction do not 
have this personal contact with the rank and file to 
the same extent as do those who supervise only a 
few plants, and under these circumstances the duties 
of teaching the men how to avoid being injured 
devolve all the more heavily on the foremen in direct 
charge of the operation. 


Accident prevention should be made the responsi- 
bility of the foremen, just as they are held account- 
able for quantity, quality and cost of production, as 
safety bears a close relation to each of these operat- 
ing phases. When the foreman is convinced of the 
value of safety and is enthusiastic in preventing the 
men under his supervision from being hurt, consid- 
erable progress has been made in your program. By 
reason of his close contact with the men, the foreman 
is in position to notice the hazards of the work and 
determine the direct and indirect causes of accidents. 

A careful study of working conditions, a thorough 
analysis of accidents occurring under them, and a 
searching inquiry into potential causes of accidents 
that have not yet occurred will give us an accurate 
picture of the hazards to which workmen are ex- 
posed and enable us to determine the proper means 
of forestalling or overcoming them. No remedy can 
be effective which is based upon a wrong diagnosis. 
It is manifestly of great importance that we profit 
by those accidents which do not involve injury to 
persons, as the difference between an accident with- 
out injury and one causing injury is sometimes only 
a matter of a fraction of a second or the fraction of 
an inch. These “narrow escapes” are well worth in- 
vestigating. 

If the foreman is an effective leader and holds the 
respect of the men, as is very necessary, he is placed 
in excellent position to influence his men to acquire 
the habit of working carefully and in such manner 
as will prevent their being hurt. If the foreman is 
held in high esteem by those in his charge, they will 
look up to him and the confidence thus established 
will simplify and facilitate his work of educating 
them to safe-mindedness. The foreman’s efforts 
along this line are made easy if the men are con- 
vinced of his faith in the wisdom and value of acci- 
dent prevention. 

Safety engineering is really human engineering 
and the best results can only be attained if the fore- 
man in charge can procure the sympathetic coopera- 
tion of every man at his plant or division of the op- 
eration. Thru the personal contact of the foreman 
with the workers they should be convinced of the 
necessity and value of cooperation, and only thru 
such whole-hearted cooperation can the maximum 
results in safety be obtained. 

Foremen are seldom eye-witneses to injuries. It 
is therefore imperative that they should not fail to 
foresee an accident in the making. They too fre- 
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quently fail to see a workman doing something 
which their experience ought to tell them will, if re- 
peated, result in an injury at some future time, and 
such an unsafe practice should be stopped before, 
not after, an injury occurs. Accidents do not hap- 
pen, they are caused. 

The average worker is inclined to pass his own 
judgment on matters affecting his safety, just as he 
is on other problems which confront him. He must 
therefore be properly and thoroughly educated in 
accident prevention so that his judgment will be 
sound. He must come to realize that hazards do ex- 
ist in our industries, that he and his fellow workmen 
are exposed to them, and that it is highly important 
that he habitually exercise caution if he and his fel- 
low workers are to avoid injury. 

A workman must be safety conscious to the point 
where when he is confronted with a dangerous situa- 
tion he will instantly recognize the risk involved and 
visualize the serious accident which is likely to fol- 
low if he takes the chance. Many men who have 
been free from accidents, or at least have escaped 
injury in such accidents as may have involved them, 
come to believe that they are immune from the in- 
juries that befall others. This attitude is a very dan- 
gerous one and management must recognize that it 
has a serious problem in men with such convictions. 

The human mind generally is not freely receptive 
to new thoughts suggested by others and this natural 
resistance must be overcome. When a new idea is 
broached to a man, particularly if it involves a 
change in his method of working, he challenges it 
in his own mind before accepting it as a fact. It is 
therefore necessary that the merit of the suggestion 
be made clear to him. 

Accident prevention is an essential part and an 
inevitable result of good management. It is so 
closely linked with other problems of management 
that effective effort on one will likewise affect the 
other. 

The lowered morale of employees due to reduced 
wages and the uncertainty of employment 4s the re- 
sult of the decrease in business in our industries the 
past few years has caused them to be nervous and 
has taken their minds off their work. The problem 
of endeavoring to make ends meet on reduced in- 
come and other family troubles create a worry 
which follows the worker to his job and reduces his 
interest in the work he is doing and his alertness in 
doing it to an extent that it becomes a real accident 


hazard. Recent conditions of business in our indus- 
tries have resulted in greater labor turnover thru 
some of the more experienced employees obtaining 
work of a steadier nature elsewhere, and any period 
of new hiring means at least a temporary increase 
in the accident rate. 

In many instances this depression in business ac- 
tivities has resulted in a let-down in supervising. 
Foremen who usually did only supervisory work 
have been required to do work formerly done by the 
workers in an effort to reduce overhead. This meth- 
od of endeavoring to cut overhead costs is question- 
able from an accident prevention point of view. 

In this age of change, life is largely made up of 
new and varied ideas and tastes. We eagerly await 
the production of an automobile of new design and 
are ready to discard the old model for the new, even 
though the old one may still be quite serviceable. 
The frequent change of styles of wearing apparel per- 
suades us to lay aside the old, but still useful, gar- 
ments for those which are up-to-date, in order that 
our tastes may be gratified. Safety, fortunately, does 
not undergo these frequent changes; it is a great 
and simple truth and its worthiness and merit are 
its strongest appeal. It is based upon sane, clear 
and careful reasoning. I do not mean to imply that 
safety is not subject to advancement and progress; 
it is still open to improvement and is subject to 
more effective rules and regulations, but the funda- 
mentals of accident prevention remain unchanged. 

Safety bulletins play an important part in teach- 
ing accident prevention. Such bulletins, in order to 
be effective, must contain suggestions which cause 
the men to think about their own hazardous sur- 
roundings and enable them to apply the lesson of 
the poster to their own working conditions. With- 
out this application to the conditions with which the 
men come in contact, the forcefulness and effective- 
ness of the bulletin is largely lost. 

Since the last annual Safety Congress, the National 
Safety Council has issued 756 different safety posters. 
Insofar as possible, these posters have been designed 
to meet the need for bulletin board material and 
aimed at the outstanding common causes of acci- 
dents. We are advised by Mr. Stanley Kershaw, di- 
rector of the Poster Division of the Council, that dur- 
ing the past twelve months the demand for these 
posters has reached the highest total figure in the 
history of the Council; over three million posters 

(Continued on;page 19) 
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Board of Directors Will Meet at French 
Lick Springs on July 23 and 24 


esr mid-summer meeting of the Board of Direc- 
tors of the National Crushed Stone Association 
will take place at the French Lick Springs Hotel, 
French Lick, Indiana, on Thursday and Friday, July 
23 and 24, the meeting having been called by H. E. 
Rodes, Chairman of the Board, to convene at 4:00 
P.M. on Thursday. 

‘ Though the mid-summer meeting of the Board 
has, since its inception, played an important part in 
the administrative affairs of the Association, this 
year a new significance attaches to this event in view 
of the fundamental changes made by the St. Louis 
Convention in regard to Association management 
and administration. It will be recalled briefly that 
in creating the offices of Engineering Director and 
Administrative Director the personnel in charge of 
these two departments was made directly respon- 
sible to the Board of Directors and not to the Presi- 
dent of the Association, as was previously the case. 
It will therefore be recognized that as important as 
the mid-summer meeting of the Board has been in, 
the past, an increased responsibility has been placed 
upon that body under the present set-up. It is there- 
fore hoped and anticipated that a full attendance of 
the Board will be had at French Lick. 

The decision to meet at French Lick was reached 
only after the most careful consideration and was 
prompted largely by the desire to hold the mid- 
summer Board meeting in a location more con- 
venient to the midwest and southwestern sections 
of the country. It was also felt that the selection 
of French Lick would prove highly acceptable to 
the increasingly large number of Board members 
who desired to combine with the mid-summer 
business meeting an enjoyable week-end. Follow- 
ing the adjournment of the meeting on Friday, 
those in attendance should find ample opportunity 
amidst most pleasant surroundings for enjoying a 
wide variety of recreational facilities. 

It has become a very happy custom in connection 
with the mid-summer meeting for Board members 
to bring their wives and at French Lick the ladies 
are sure to have a most pleasant visit. 


Through special arrangements with the manage- 
ment the best rooms in the hotel will be available 
to members of the Board at substantially reduced 
rates. 

In order to permit those within easy driving dis- 
tance of French Lick to arrive in advance of the 
meeting, it has been called to convene at 4:00 o’clock 
on Thursday afternoon. Trains from the East arrive 
about noon and those from the West during the 
early afternoon, which will permit those travelling 
by rail to become comfortably settled before report- 
ing to the meeting. 

Reports covering the activities of the Association 
during the first six months of the year wili be re- 
ceived from the Engineering Director and the Ad- 
ministrative Director. A detailed analysis of the 
financial condition of the Association will be sub- 
mitted and a program of activities contemplated for 
the remainder of the year will be presented to the 
Board for its consideration and action. 

In accord with past practice the meeting will con- 
sider the selection of the time and place for the next 
annual convention and also will give detailed 
thought to the type and character of convention 
which should be held in view of the action taken 
last March resulting in the dissolution of the Mineral 
Aggregates Institute. Consideration will also be 
given any other matters which may appropriately 
be brought before the Board. 

A most cordial invitation is hereby extended to all 
members of the Association to be present at French 
Lick at the time of the Board meeting and it is espe- 
cially hoped that those within convenient driving 
distance will take full advantage of this opportunity 
for participating in the governing affairs of the Asso- 
ciation. You undoubtedly will find the meeting both 
interesting and profitable to say nothing of the rec- 
reational opportunities which can be enjoyed, over 
the subsequent’ week-end, at what is generally recog- 
nized as the “Carlsbad of America.” If you can 
possibly do so, by all means arrange to attend. You 
will be assured of a most hearty welcome. 
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IMPORTANT ANNOUNCEMENT 


Qos going to press with this issue of the 
“Journal”, the location of the mid-summer meet- 
ing of the Board of Directors, announced to take 
place at the French Lick Springs Hotel, French 
Lick, Indiana, on July 23 and 24, has been 
changed due to the extremely adverse weather 
conditions prevailing in the French Lick ter- 
ritory. 


The meeting will now take place at the 
Homestead Hotel, Hot Springs, Virginia, on 
Friday, July 24, at 10:00 A.M., Eastern Standard 
Time. 


The location of the Homestead, in the 
mountains of Virginia at an altitude of 2500 
feet, gives assurance of favorable weather con- 
ditions for the meeting. 


It is hoped that this change will cause no 
great inconvenience to those planning to attend. 
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If Delivered Prices Are Outlawed, 


Then What? 


By PHIL S. HANNA 


Editor, Chicago Journal of Commerce 
Chicago, Illinois 


L’ IS not only the steel and cement people who will 
be affected by legislation abolishing “basing 
point” systems but lumber, paper, petroleum, bever- 
ages, rubber, metals, sugar, flour and many others 
as well. It is even conceivable under a literal and 
strict enforcement of an anti-“delivered price” law 
that store keepers could not deliver goods to custo- 
‘mers’ homes without paying an extra charge. 

Not many want competition abolished. In fact the 
various regulatory attempts indulged in by Congress 
to date have been with the idea of preventing monop- 
oly and preserving competition. But before enacting 
new laws along this line it ought to 
be worth while to examine as to 
how elimination of delivered prices 
would work out in practice. This 
seems particularly important at this 
time because there are now pending 
in Congress four bills—the Patman 
Bill, H. R. 8442; the Wheeler Bill, 
S. 4055; the Borah-Van Nuys Bill 
S. 4171, and the Robinson Bill, 
S. 3154—which taken singly or in 
combination would, among other 
things, require goods to be sold at 
f. o. b. mill prices instead of at deliv- 


7 


@ Though the Wheeler Anti-Basing Point Bill failed 
of enactment at the session of Congress just con- 
cluded, strong pressure may be anticipated in be- 
half of such legislation when the new Congress 
convenes next January. Much confusion apparently 
exists in the minds of Congressmen as to the full 
potentialities of Senator Wheeler’s proposals. It 
would, therefore, seem highly desirable to utilize 
fully the opportunity now afforded between sessions 
to advise your congressional delegation as to the 
effect such legislation would have upon the conduct 
of your business. It is believed that the following 
article by Mr. Hanna should prove helpful! in this 
regard. 


tries where the products are more varied as to grade 
and size, the underlying principles are the same or 
similar to those cited for cement. 

In the case of any product which 
is highly standardized, low in price 
and in which the cost of freight is 
necessarily an important item, the 
buyer is interested in the price at 
the point of use and will not pay 
a premium for any one brand over 
another of equal grade in the same 
market at the same time. With this 
in mind, let us examine the various 
possibilities of marketing cement. 

Actually, as shown in Figure 1, the 
freight area in which any mill has 
an advantage is irregular, there may 


ered prices. The Wheeler Bill states 
that the practice of selling goods at 
delivered prices “is carried on by a 
number of the leading industries of 
the United States, such as lumber, 
paper, petroleum, alcoholic bever- 
ages, rubber products, glass prod- 
ucts, iron and steel products, fertil- 


izer, metals, cement, sugar, and 
flour.” Suppose delivered prices are 
outlawed! Then what? 


MO. 
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(ZZ7AShaded Area Shows Territory Reached 
by each Plant at Advantageous Freight 
Rates. 

(White Area Shows Territory to which 
Two or More Plants Have Equal Rates. 

@ = Areas of Circles Show Relative Vol- 

umes of Consumption—Averages 1928. 
1932. (Based on Consumption Figures 
from U. S. Bureau of Mines.) - 


FIGURE 1—Location of Cement Mills, Advantageous 
Freight Areas and Consumption in Illinois 


be one or more mills at a single loca- 
tion, and the prices at the mills may 
differ. These complications may be 
s:mplified and the principle brought 
out more easily as in Figure 2 on 
page 12, without changing the un- 
derlying features or results (except 
as to areas and amounts). 

In addition, some mill, say mill C, 
Figure 2, may not be a basing point. 
But this wou!d not change the rela- 


It is easy to summarize the possible alternatives to 
delivered prices in one of the simplest of cases—the 
cement industry. Except for complications in indus- 


1 Reprinted from the Chicago Journal of Commerce, April 25, 1936. 


tionship at market M and there would be no change 
in any of the examples cited in succeeding para- 
graphs. The only difference would be if point M 
were in territory C (Figure 2). Then M’s relation- 
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ship to mill C would change, but not its relation- 
ship to mills A and B. Incidentally there are bas- 
ing points at 116 of the 171 cement plants in the 
country. These plants have about 75 per cent of the 
- country’s total cement capacity. Less than 10 per 


A,B,C,D Cement Mills 


Ss Show areas in which Mills have freight advantage over Competing Mills 


M= Cement Market in town or at Job 


Figure 2 
A Simplified Version of the Map in Figure 1 


cent of the country’s consumption is located more 
than fifty miles from a basing point. Therefore in 
considering mills A and B as basing points, we are 
considering conditions typical of 90 per cent of the 
cement industry. 

For simplicity, then, assume, as shown in Figure 2, 
two cement mills, A and B, with basing points at A 
and B, competing in market M, with freight rates to 
M of 50 cents and 60 cents per barrel, and with prices 
at mill A and mill B equal, namely, $1.50 per barrel. 
Then 


Price at market M = mill price, plus freight; 
For A this would be $1.50 + $.50 = $2.00; 
For B this would be $1.50 + $.60 = $2.10. 


On this basis, there are seven different possibilities 
as shown by cases 1, 2, 3, 4, 5, 6 and 7 as follows: 


Delivered Prices 

Case 1—Buyers will not pay and so B cannot get 
a 10 cent premium for his product delivered at M. 
To compete, B can absorb his 10 cent disadvantage 
in delivered price at M and offer his cement not for 


$2.10, but to be competitive with A, for $2.10 — $.10 
= $2. Thus B’s price at M becomes equal to A’s. By 
having equal delivered prices at M, mills A and B 
become competitive. However, A nets 10 cents less 
as he gets $2 (delivered price) minus 60 cents 
(freight) or $1.40; while B gets $2 - $.50 = $1.50. 
This is the so-called “delivered price” method .. . 
If this is not done, then let us consider— 


Shrinkage by Railroad 


Case 2—If B does not meet competition at M, he 
sacrifices the business. The railroad which has (or 
the several which have) been getting some business 
hauling from B to M would not be satisfied to forego 
this business. To retain it, the railroad could estab- 
lish a rate from B to M that would put B’s cement in 
market M at a price competitive with A’s price when 
hauled from A to M. Under certain conditions the 
Interstate Commerce Commission can grant, and in 
many instances has granted, permission to charge a 
lower rate to a certain destination than is charged to 
intermediate points, but whether or not this permis- 
sion is granted, the railroad itself can reduce its rate 
so long as the reduced rate is not unreasonably low. 

Mill B, in order to retain or share in the business 
at M, and buyers at market M desiring more than 
one source of supply, also might petition the rail- 
roads and (or) the Commerce Commission for a 
lower rate (as has been done and as has been 
granted in many comparable cases). 

This also compares with the well-established prin- 
ciple of equalizing the rates between two points. 
For example, the distance from X to Y may vary 
(and in instances has varied to 50 per cent or more) 
via two or more rail routes, but the rate via the 
longest (and all others) is the same as via the short- 
est. This makes the several routes competitive. The 
section of the interstate commerce law which per- 
mits a lower rate to a destination than applies to in- 
termediate points, enables railroads to perform 
greater service at a less rate in one instance than in 
another instance, thereby meeting competition. 

If cement is sold f. 0. b. mill and if the railroads 
absorb the freight disadvantage, cross hauling still 
takes place. This subject, cross hauling, is discussed 
in a succeeding paragraph, I-c. 

If railroads reduce rates in cases such as that from 
B to M to compete with shipments from A to M, 
they would neutralize B’s 10 cent freight disadvan- 
tage and the result would be the same as case 1 ex- 
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cept that the burden of absorbing the price disadvan- 
tage would be shifted from the cement manufac- 
turers, who now bear it, to the railroads. In other 
words, the interstate commerce law permits the rail- 
roads (when properly authorized) to do what cement 
manufacturers could not do if they were forced to 
adhere to f. o. b. mill prices. This arrives at the 
same net result—equal delivered price—as case 1. 


Branch Plants 

Case 3—Mills suffering a disadvantage in their 
price by the time their cement reaches a market such 
as M (whether sold at delivered prices or f. 0. b. mill) 
could establish branch plants such as distributing 
stations or warehouses, at market M where some 
manufacturing, packing and (or) shipping opera- 
tions are performed. In fact, different cement manu- 
facturers already have established branch plants at 
such points as Washington, D. C., Buffalo, Cleveland, 
Toledo, Detroit, Chicago, Milwaukee, Green Bay, 
Duluth, St. Louis, Memphis and other places. At 
some of these locations such as Buffalo, Duluth and 
St. Louis there are competing main plants, and at 
others there are not. Some of these branch plants 
are basing points and some are not. In any event, 
cement is shipped from these branch plants on the 
same basis as from a main plant. In short, if f. 0. b. 
mill prices shut mill B out from market M, mill B 
can establish (as has been done) a branch plant at 
M (if it does not already have one) and thereby 
reach market M and surrounding territory just as if 
it had a mill at M. It similarly could (as has been 
done) establish a branch plant at A. This, then, 
gives the same net result—equal delivered price—as 
case 1. . . If this is not done, then assume— 


Shrinkage by Dealer 


Case 4—Then there is another alternative. A 
dealer preferring to buy from B (as he has, say for 

years) can absorb B’s 10 cent higher price at M. Of 
' course, a dealer would not pay a premium to B for 
the privilege (?) of handling B’s cement. But as- 
suming that the dealer would (in order to include 
this possibility, even if far-fetched), then the only 
difference with case 1 is that the burden of meeting 
the competitive price has been shifted from the man- 
ufacturer to the dealer. This arrives at the same net 
result—equal delivered price—as casel... 

Case 5—Next we have the alternative of shrinkage 
by contractor. The contractor can (if he will) pay 


a higher price at M (mill price plus freight) for B’s 
cement than A’s. In short, if the contractor wants 
B’s cement (because, say, he has used it for years) 
and does not want to penalize his client for whom he 
is building, he, the contractor, in effect can absorb 
the 10 cents difference in the price of B’s cement 
by the time it reaches M. Of course the contractor 
would not pay a 10 cent premium any more than 
would any other buyer. But assuming that he would 
in order to include this possibility, even if far- 
fetched, the net result then is the same as if mill B 
absorbed the price difference, which is the same net 
result—equal delivered price—as case 

Case 6—But we have not yet exhausted alterna- 
tives. F. 0. b. mill with a variable mill price: A and 
B each can sell at f. o. b. mill prices (instead of de- 
livered prices as in case 1). Then B, instead of ab- 
sorbing his 10 cents disadvantage in delivered price 
at M (as in case 1), can shrink his mill price for 
cement to be delivered at M. Then B’s new mill 
price (for cement going to market M) becomes 
$1.50 — $10 = $1.40. His price by the time his 
cement reaches M then becomes $1.40 + $.60 
(freight) = $2. This equals A’s price when his 
cement reaches M. Except that the shrinkage is in 
the mill price instead of in the delivered price, this 
arrives at the same net result—equal delivered price 
-——as in case 1. 

Each of these cases—1, 2, 3, 4, 5 and 6—whether 
figured as a mill price plus freight or a delivered 
price at M, arrives at the same net result, namely, 
equal price by the time the cement reaches market 
M. If none of these methods or a combination of 
several of them is used, namely, a delivered price 
or a price figured on a variable mill base or their 
equivalents, then only one alternative remains, 
namely— 

Case 7-—F. o. b. mill with a rigid mill price: Mills 
A and B can each have a rigid mill price—that is, the 
same mill price to all buyers,—instead of a variable 
mill price as in case 6. Then B will have a lower 
price and therefore a monopoly in all markets sur- 
rounding his mill (shown by the circle around B) 
that are closer freight-wise than A; and mill A simi- 
larly will have a monopoly at M and at all other 
markets (circle A) that are closer freight-wise than 
B (or any other mills). 

If B wants to share in the business at M, he can 
reduce his price f. 0. b. mill by 10 cents (not only for 
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deliveries to M as in case 6 but because this is a 
rigid mill base, then for all deliveries to all buyers). 
Then B’s mill price becomes $1.50-$.10=$1.40. 
Since mill B will then have, for all deliveries, a lower 
mill price ($1.40) than mill A ($1.50), mill B can 
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‘ Price at Mill *1.50 


Figure 2 
(Repeated for Reader’s Convenience) 


reach farther toward A than before. In short, all 
that happens in this case is that B increases the size 
of the territory (circle) around his mill (figure 2) 
in which he has a monopoly, and correspondingly re- 
duces the size of the territory around A where A has 
a monopoly. In other words, A still has a monopoly 
and B still has a monopoly. If A then reduces his 
mill price by 10 cents, from $1.50 to $1.40, we are 
back where we started, with A and B having equal 
mill prices. Previously they were both $1.50; now 
they would both be $1.40, and we can again assume 
cases 1 to 7 and arrive where we now are. 

The foregoing case 7 assumes a rigid mill price— 
or the same f. o. b. mill price for all sales. But it is 
evident from cases 2, 3, 4 and 5 that by either one of 
them or a combination of several of them, the disad- 
vantage in price of B’s cement by the time it reaches 
M will be absorbed either by one agency or another 
or several of them. And this is true whether cement 
is sold at delivered prices or at f. 0. b. mill prices, 
and whether the mill price is a variable one or a 
rigid one. In short, by whatever method is used, 


cases 2, 3, 4, or 5, we arrive at the same net results 
as case 1—equal delivered prices or their equivalent. 

The reason for this is that it results naturally from 
competition where two or more sellers (and two 
or more railroads or other agencies) compete to sell 
any buyer. If not by one method then by another, 
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the seller or railroad or other agency or several of 
them, when handicapped by a price disadvantage on 
a highly standardized product, will seek some means 
to remove the handicap and put themselves in posi- 
tion to compete. This is not lack of competition but 
is evidence of competition even though it results in 
equal delivered prices or their equivalent. 

Being a natural result, the question arises whether 
some forced artificial alternative will serve better. 

However, to pursue this further, let us assume that 
none of the methods (cases 1 to 6) of absorbing the 
price disadvantage govern (a false assumption as 
shown above) and assume, simply for the sake of 
argument, that case 7, a rigid mill price, is, in fact, 
one alternative. 

There are in effect, then, only two major alterna- 
tives: 

ALTERNATIVE I—Variable mill price or its equiv- 
alent (resulting in equal delivered price or its equiv- 
alent). As has been shown, all of the possibilities, 
cases 1, 2, 3, 4, 5 and 6, arrive at the same net result, 
namely equal price at M. For convenience, these 
are therefore grouped as alternative I. Either the 
manufacturer, or the railroad, or the dealer, or the 
contractor absorbs the disadvantage in the price of 
B’s cement by the time it reaches market M by ab- 
sorbing B’s 10 cent disadvantage in freight or its 
equivalent. This can be done by shrinking the de- 
livered price (case 1); or the freight rate (case 2); 
or by a branch mill (case 3); or by shrinking the re- 
sale price (cases 4 and 5); or by shrinking the mill 
price (case 6); (or by some combination of two or 
more of these cases). In each case, 1, 2, 3, 4, 5 and 6, 
cement from either A or B becomes the same in price 
by the time it reaches market M. All of these are, 
in effect, variations of a variable mill price and all 
result in equal delivered price or its equivalent. The 
only alternative is: 

ALTERNATIVE II—Rigid mill price—-This is case 7. 
(It was shown that this would not be effective, but 
we are assuming, for the sake of argument, that it 
would be.) If it is effective, this results in a monop- 
oly for mill A for a large or small area around mill 
A (depending upon whether A’s price at his mill is 
the same, higher or lower than B’s price at B’s mill), 
and a monopoly for B for a large or small area 
around mill B. The same would be true for addi- 
tional mills—C. D., etc. 

Nothing with which man is concerned is perfect. 
There are evils of varying degree in business, in gov- 
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ernment, in education, in the family and in personal 
affairs. Likewise there are some imperfections or 
disadvantages to both I and II, to wit: 

I. DisapvaNTAGES: The chief disadvantage of al- 
ternative I (delivered prices or variable mill prices 
or their equivalent) may be stated as follows: 


Price Shrinkage 


I-a—AMill B shrinks its price 10 cents to reach mar- 
ket M in circle A but does not shrink its price when 
selling within its own circle B. Apparently this 
penalizes buyers in circle B. But this is only ap- 
parent (except if mill A is not a basing point), be- 
cause all buyers in circle B, whether they buy from 
A or B, pay the equivalent of B’s mill price ($1.50) 
plus the least freight, namely from B; and all buyers 
in circle A (whether they buy from A or B) pay the 
equivalent of A’s mill price ($1.50) plus the least 
freight, namely from A. In short, all buyers in circle 
A pay the lowest price, which is A’s price plus A’s 
freight, and all buyers in circle B pay the lowest 
price which is B’s price plus B’s freight. Also there 


is no discrimination, as all buyers in any given mar-. 


ket (such as M) pay the same price. No buyer at M 
pays a higher price than some other buyer at M. 
I-b.—But how about equal prices? Delivered 
prices are equal. This gives rise to the charge of lack 
of competition, which in turn suggests high prices. 
When prices are different, competition is supposedly 
evident. And when prices are the same, competition 
is supposedly not evident; but in practice in the case 
of delivered prices or their equivalent, competition 
none the less exists as is evident where B gets 10 
cents less than A for cement delivered at equal 
prices at market M. In other words, with delivered 
prices, competition is not apparent at M because it 
has shifted from market M to mill A and mill B— 
in other words it has shifted from market to mill. 
That there is competition, and that it is real, and 


‘that it simply has shifted from market to mill is evi- 


dent as herein shown, because even though A and 
B both sell at $2 delivered at M, they net different 
amounts, A getting $2 - $.50 (freight) = $1.50, and 
B getting $2 - $.60 (freight) = $1.40. 
I-c.—Another misunderstood matter is cross haul- 
ing. Mill A ships into circle B, and mill B ships into 
circle A, that is they ship into each other’s territories. 
This is called “cross hauling.” It has been contended 
that if the excess costs of this cross hauling were 


eliminated, the savings could be passed on to cement 
buyers. 

But cross hauling is not peculiar to industries that 
sell at delivered prices. Cross hauling applies to 
many products and industries not only from mill to 
market, but in wholesaling and retailing from city 
to city and within a city. For example, it applies 
in the deliveries of dairies, laundries, groceries, de- 
partment stores and practically all others within a 
given trade area. A half dozen or more milk wagons 
pass one’s house daily. This is cross hauling. But 
if they divided the city into zones, only one dairy 
would have to cover any one zone. But then there 
would be no competition. 

Again, grocery A goes right past the door of gro- 
cery B and beyond to deliver potatoes—a stock com- 
modity. Grocery B likewise delivers potatoes be- 
yond the door of grocery A. This also is cross haul- 
ing. The same is true of practically all deliveries by 
all businesses. And the sum total of this cross haul- 
ing of all kinds of goods to millions of people in a 
single large city, say Chicago or New York, far ex- 
ceeds the volume of cross hauling of the entire 
cement industry of the United States. One cannot 
have competition where two or more sellers are try- 
ing to sell potatoes or milk to the same buyer with- 
out the disadvantage of cross hauling. The alterna- 
tive of cross hauling is monopoly. 

In truth, however, the above is out of place, so far 
as cement is concerned, because the economic waste 
of cross hauling supposedly is due to selling cement 
at delivered prices whereas, as was shown in cases 
2, 3, 4, 5 and 6, other agencies than the cement mill, 
such as the railroads, could absorb the price disad- 
vantage if cement were sold f. o. b. mill and then 
there would still be cross hauling. In short, cross 
hauling is not peculiar to and as is not the result of 
selling at delivered prices. It is the natural result of 
competition, and takes place whether cement or milk 
or potatoes or a spool of thread is sold at delivered 
prices or at mill prices. Logic seems to say that the 
only alternative to cross hauling is monopoly. 

Among the disadvantages of II—a rigid mill price, 
assuming, for the sake of argument, that such a 
method would be effective—are the following: 


Monopoly 


II-a. As has been shown (under case 7—rigid mill 
prices) any mill such as mill A has a monopoly in 
Neither B (nor 


the territory surrounding its mill. 
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any other mill) can sell in that territory at a price 
as low as A’s. If B lowers its mill price so as to de- 
liver at M at a price equal to or lower than A, then 
B simply increases the size of the circle (or terri- 
tory) in which it has a monopoly and correspond- 
ingly decreases the size of, but does not eliminate the 
remaining territory in which A has a monopoly. 

IIl-b. Buyers have no choice. Under II, cement 
buyers in any given territory have only one source 
of supply (except when two or more mills happen to 
reach the same point at equal prices). Thus buyers 
have no choice. They must buy from the one source 
(or pay a higher price to some other mill—that is, 
higher for the total of price at the mill plus trans- 
portation to the market or point of use). Monopoly 
under II is real. 

II-c. And there is no flexibility. If construction 
declines because of drought, or closing of mines or 
removal of factories, etc., in any given territory, such 
as the area around mill A, then A cannot keep its 
mill busy because it cannot get business in outside 
territory such as B where B has a monopoly as it 
must have under II because of lower price). This 
is the natural result of a monopoly in II under an en- 
forced rigid mill price. 

II-d. As to monopoly on big jobs. If business 
booms in any territory, say territory B, because of 
real estate development, discovery of oil, or large 
construction projects such as a big road job, TVA 
construction Boulder Dam, etc., then mill B can 
charge abnormal prices (in a limited territory), and 
mill A and other mills cannot compete because B has 
a monopoly in that territory, as it must have in II 
with a rigid mill price. (If mill A comes into terri- 
tory B we no longer have alternative Il—rigid mill 
price and resulting monopoly—which we are discuss- 
ing, but case 1, 2, 3, 4, 5 or 6 of alternative I.) By 
adhering to II, however, the monopoly is real. 

II-e. What about the building of new mills? The 
middle of Death Valley may have an abundance of 
fuel and raw material for making cement, but one 
does not build a mill there because Death Valley 
affords no market. A market, as well as fuel and raw 
materials, is required to make and sell cement. Point 
C may be rich in fuel and raw materials and there- 
fore one could make cement there at low cost and 
sell it at a low price. But if the territory around C 
affords no market, and if a mill built at C is pro- 
hibited from going into territory B (as it would be 
according to alternative II), no mill could be oper- 


ated at C. Furthermore, buyers in B (and also A 
and other surrounding territory) would then fail to 
get the advantage of a new source of low-cost ce- 
ment from point C. If, however, a mill at C could - 
sell at so low a price that it could, on a rigid mill 
basis, reach into territory B, it would have a monop- 
oly in part or all of B’s territory. The advantage of 
lower prices that the consumer should get would 
be lost, because in one way or another alternative 
II—an enforced rigid mill price—results in a 
monopoly. 

II-f. An assured monopoly is the final indication. 
Any other cases must reach the same net result be- 
cause under II, an enforced rigid mill price results 
in a monopoly, if not for A, then for B or C for a 
large or small territory surrounding such mill. Un- 
der II, all mills (except where two are located at 
the same place or reach part of the same territory) 
will have monopolies around their mills. 

If Il—a rigid mill price—is not used we revert to 
I—a variable mill price. 

As has been shown there are only seven cases (ex- 
cluding combinations of one or more cases). Of 
these, case 7 is identical with alternative Il—a rigid 
mill price—-a monopoly around each mill; and cases 
1, 2, 3, 4, 5 and 6 are variations of alternative I—a 
variable mill price or a delivered price or its equiv- 
alent. 

The simplest, most equitable of these six varia- 
tions is No. 1, a delivered price, which gives the 
buyer his cement in the terms he wants it, namely 
what it costs him at the place he wants it, and gives 
him the opportunity to buy it from one of several 
sellers at a price as low as that offered by the lowest. 

Finally are advantages real or apparent? Alterna- 
tive I has three main disadvantages (more appar- 
ent than real); and alternative II has six main dis- 
advantages, all real. If these six disadvantages are 
deemed insufficient reasons for rejecting II, we should 
recall that the idea of II, a rigid mill price is, after 
all, a false assumption. It was assumed merely to 
study its presumed advantages and disadvantages, 
and thereby exhaust all possibilities. As shown by 
case 2 where the burden of absorbing the price dis- 
advantage is shifted from the cement manufacturers 
to the railroads, a rigid mill price actually ends with 
the same net result as case 1, namely an equal de- 
livered price. 

This leads one to ask, why all the furor? Why try 
to impose something that accomplishes nothing? In 
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short, is any other price than a delivered price either 
desirable or possible with a standardized, low-cost 
product like cement? Should the delivered price 
system be abolished because it has some disadvan- 
tages? Writing also has disadvantages. It is used 
for improper communications, deceiving recipients, 
misleading people, forgery and other evils. Should 
writing be abolished because it is used for forgery? 
Is perfection attainable anywhere? If not, should 
alternative I, delivered prices or their equivalent, the 
most natural and least disadvantageous, be abolished 
because it has some imperfections, and be replaced 
by II, an artificial alternative that has more disad- 
vantages and few compensating advantages and that 
will not provide any different net result? 

If the various cases cited are correct, and if there 
is no other alternative (we know of none except 
some combination of the cases cited), it would seem 
that no matter what method is followed or forced, it 
arrives at the same net result as Case 1—equal de- 
livered prices or their equivalent. In short, if manu- 
facturers do not absorb the disadvantage in delivered 
price in any given market, someone else, most likely 
the railroads, will do so. The net result will be the 
same as Case 1, except that the burden of absorbing 
the disadvantage will be shifted from the manufac- 
turers, who now bear it, to the railroads. 

‘Delivered prices for a standardized, low-cost prod- 
uct like cement are the natural result of competition 
and of the preference of buyers. They are not inter- 
ested in the price to them at the mill but in what 
cement costs them at the place of use such as market 
M. For this reason, any mill desiring to sell in mar- 
ket M must offer its product delivered at M (whether 
prices are quoted f. o. b. mill or at market M) at a 
price as low as the lowest offered by any other seller. 
In other words, competition forces all delivered 
prices or their equivalent down to the lowest and 
therefore equal to each other. This results in uni- 

‘form delivered prices at M but in varying net prices 
received by the different mills such as A and B de- 
pending upon their distance freightwise from mar- 
ket M. As a result of delivered prices: 

(x) The market price at M is as low as the lowest 
offered by any mill serving that market; 

(y) Mills can ship to any markets they choose; 

(z) Buyers in any market can buy from any of 
several mills serving that market at a price equal 
to the lowest offered by any such mill. 


To conclude we would repeat that even though 
delivered prices in practice do contain some “evils” 
the practice has a mighty high batting average as 
things go in a country of free competition. Espe- 
cially in view of previous efforts at legislation seek- 
ing to enforce competition, where monopoly has 
grown up despite the laws, it would seem prudent to 
stop, look and listen before erecting new barriers at 
a time when business recovery is sorely needed in 
the heavy goods industries. 


Good Roads Pay Their Way 


Through Reduced Operating Costs 


|. panera pay their way by reducing the op- 
erating costs of vehicles using them, and on 
heavily traveled roads they return substantial profits 
to the public, says the Bureau of Public Roads after 
a study of the mileage of vehicle travel in three states 
in comparison with highway expenditures. Annual 
payments for highways, the bureau reports, amount 
to slightly more than one cent per mile of vehicle 
travel on all highways in Wisconsin, Michigan and 
Minnesota, according to figures collected by this 
bureau of the U. S. Department of Agriculture. In 
Wisconsin and Michigan the payment is 1.08 cents 
per mile and in Minnesota 1.1 cents per mile. 

Analysis of highway costs and travel on the State 
systems, which include Federal-aid roads, of Wis- 
consin and Michigan shows that payments amount to 
.83 cents and .86 cents per mile of travel respectively. 
The figures for county roads are 1.23 cents in Wis- 
consin and 1.66 cents in Michigan. 

The lower costs for main highways agree with the 
well established rule that large volumes of traffic 
make possible the construction and maintenance of 
high-type surfaces at a very low cost per mile of 
travel. 

The actual saving in vehicle operating cost result- 
ing from replacing a dirt road with a smooth, hard 
surface has been variously estimated and is probably 
not less than-3 cents a mile. On this basis, says the 
bureau, a large mileage of highways is paying tre- 
mendous profits to highway users. Actual payment 
of gasoline taxes and motor vehicle fees, when dis- 
tributed in proportion to travel on different roads, 
show that many highways are earning substantial 
profits for the public. 
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Quarry Industry Makes Notable 
Gains in Accident Prevention 


During 1935 


HE cement, mining and quarry industries all 

made creditable reductions in both frequency 
and severity of accidents during 1935, as compared 
with 1934, according to reports issued by the Na- 
tional Safety Council. 

The reports in the cement industry cover the rec- 
ords of 119 plants whose employees worked 31,042,000 
man-hours. The 1935 average frequency rate of 6.73 
(the number of disabling injuries per million man- 
hours of exposure) is 5 per cent below the rate for 
1934; and the severity rate of 2.78 (the number of 
days lost per thousand man-hours of exposure) is 
32 per cent below the 1934 rate. 

In the mining industry reports have been consoli- 
dated from 134 mines whose employees worked 54,- 
978,000 man-hours. Their average frequency rate 
for 1935 is 49.46, which is 6 per cent below the 1934 
rate; and their average severity rate is 10.14, which 
is 4 per cent under the rate for 1934. 

Quarries made the biggest gains, these reports 
covering 119 operations whose employees worked 
12,332,000 man-hours. The 1935 average frequency 
rate of 10.22 is 27 per cent below the rate for 1934; 
and the average severity rate of 1.72 is 53 per cent 
below the figure for 1934. 

Comparing these accident experiences with similar 
rates assembled for all-industries, a further interest- 
ing story is told. 

Cement plants had an average frequency rate of 
6.73 in 1935 as compared with 14.02 for all-indus- 
tries; and an average severity rate of 2.78 as com- 
pared with 1.78 for all-industries. The cement in- 
dustry therefore ranks third in frequency and 
twenty-sixth in severity among all industries. 

In the mining industry, its 1935 average frequency 
rate of 49.46 as compared with 14.02 for all-indus- 
tries, and its severity rate of 10.14 as against 1.78 for 
all-industries, drop it to a rank of twenty-nine for 
frequency and to thirtieth for severity among all in- 
dustries. 

Quarries, however, with a 1935 average frequency 
rate of 10.22 as compared with 14.02 for all industries, 
and with an average severity rate of 1.72 as against 
1.58 for all industries, now rank twelfth in point of 
frequency and twenty-first in severity among all in- 
dustries. 
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Another interesting comparison is to be made 
among these three industries. In the cement indus- 
try all types of injuries have decreased in frequency 
and in severity since 1926, with the exception of 
permanent partial disabilities. This type of serious 
injury is up 51 per cent in frequency and 71 per cent 
in severity. 

In mining operations, the frequency of disabling 
injuries has decreased 20 per cent since 1926, in com- 
parison with an average reduction of 61 per cent for 
all-industries. Severity, however, is up 79 per cent, 
whereas for all-industries the rate has declined 43 
per cent in the same period. 

The chief types of compensable accidents in the 
mining and quarrying industries in 1935, according 
to state reports, were “falling objects” and “ve- 
hicles”, which accounted for 49 per cent of all acci- 
dents. 

The following table gives the percentage distribu- 
tion, by type of accident, of the cases (nearly all 
compensable) covered in recent one-year reports 
from Illinois, New York, Maryland, New Jersey and 
Pennsylvania. These reports covered 224,661 in- 
juries in all industries and 25,557 injuries in mining 
and quarry. 


Per cent in Per cent in 

all Mining and 

Type of Accident Industries Quarrying 
All types 100.0 100.0 
Handling objects 25.9 17.6 
Falls to a different level 8.7 2.5 
Falls to the same level 9.5 5.7 
Machinery 12.0 5.8 
Vehicles 10.9 18.9 
Using hand tools 7.6 8.8 
Falling objects 8.7 29.6 

Stepping on or striking 

against objects 5.6 4.1 
Electricity, explosives, heat 3.6 2.7 
Harmful substances 2.1 0.4 
Other 5.4 3.9 


In quarrying operations, the frequency of disabling 
injuries has decreased 68 per cent since 1926 in com- 
parison with a reduction of 61 per cent for all-indus- 
tries. In severity, the improvement is 91 per cent 
against an average improvement of 43 per cent for 
all-industries. The especially good 1935 records of 


quarries considerably improved the standing of the 
industry in comparison with other groups. 
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Some Phases of Accident Prevention 


(Continued from page 9) 
have been used during this period of a year, which 


is in excess of the demand for the year 1929, when 


the peak in volume of business was reached. Of the 
posters issued by the Council during the past year 
over seventy per cent were suitable for use by mem- 
bers of our Section. 


’Twas a dangerous cliff, as they freely confessed, 
Though to walk near its crest was so pleasant; 

But over its terrible edge there had slipped 
A duke and full many a peasant. 

The people said something would have to be done 
But their projects did not at all tally. 

Some said, “Put a fence round’ the edge of the cliff’, 
Some, “An ambulance down in the valley”. 


The lament of the crowd was profound and was loud, 
As their hearts overflowed with their pity; 
But the cry for the ambulance carried the day 
As it spread thru the neighboring city. 
A collection was made to accumulate aid, 
And the dwellers in highway and alley 
Gave dollars or cents, not to furnish a fence, 
But an ambulance down in the valley. 


“For the cliff isn’t bad if you’re careful”, they said; 
“And if folks ever slip and are dropping, 
It isn’t the slipping that hurts them so much 
As the shock down below—when they’re stopping”. 
So for years (we have heard), as these mishaps oc- 
curred 
Quick forth would the rescuers sally, 
To pick up the victim who fell from the cliff, 
With ambulance down in the valley. 


Said one, in his plea, “It’s a marvel to me 
That you’d give so much greater attention 
To repairing results than to curing the cause, 
The thing that we need is PREVENTION. 
For the mischief, of course, should be stopped at its 
source, 
Come, neighbors and friends, let us rally; 
It is far better sense to rely on a fence, 
Than an ambulance down in the valley.” 


“He is wrong in his head”, the majority said, 
“He would end all our earnest endeavor. 

He’s a man who would shirk this responsible work, 
But we will support it forever. 

Aren’t we picking up all just as fast as they fall, 
And giving them care liberally? 

A superfluous fence is of no consequence, 
If the ambulance works in the valley.” 


The story looks queer as I’ve quoted it here, 
But things oft occur that are stranger. 

More humane, I assert, than to succor the hurt 
Is the plan of removing the danger. 

The preferable plan is to safeguard the man, 
And attend to the thing rationally; 

We should build up the fence and try to dispense 
With ambulance out in the alley. 


Approximately 60 per cent of PWA 
Funds Spent for Materials 


ITH more than 95 per cent of the projects in 

the Public Works Administration’s current con- 
struction program under way, tatisticians recently 
reported to Administrator Harold L. Ickes that nearly 
60 per cent of the Public Works money spent thus 
far has gone for material manufacture which has 
blanketed the nation with indirect and industrial 
employment. .This far exceeds the direct employ- 
ment given on construction sites where the materials 
have been used. 

A total of $1,331,500,000 was spent for materials 
up to June 1 these statisticians reported. 

Practically all of this went for labor either in the 
mines, forests, the quarries and other places where 
the materials originated, in the factories where the 
raw products were fabricated and on the railroads 
on which they were transported to the sites. Such ex- 
penditures were a major factor in the steady revival 
of heavy industry where unemployment was greater 
than anywhere else during the depression. 

Up to June 1, PWA statisticians reported that 
$678,832,000 had been spent for iron and steel prod- 
ucts including machinery and transportation equip- 
ment for PWA projects. 

Industries furnishing cement, brick, stone, glass, 
sand, gravel and similar materials for Public Works 
jobs received orders totaling $383,340,000 while more 
than $71,250,000 had been spent for lumber and 
forest products. 

Statisticians estimated that at least 70 per cent of 
the $1,331,500,000 spent for materials up to June 1 
went directly into the pockets of many hundreds of 
thousands of men employed in the mines, mills and 
factories in every section of the country, thus calling 
them back to jobs and restoring their purchasing 
power. 

The expenditure for materials of $735,456,000 up 
to June 1, statisticians said, was nearly twice the. 
amount paid in wages to men employed directly on 
construction sites. 

It was reperted that more than 68,000,000 man- 
months of labor had been furnished up to May 1 in 
completing 16,917 projects and in the construction of 
5,367 additional projects. 

The projects completed were estimated to cost 
$1,164,770,000 while the projects under construction 
are estimated to cost $2,331,885,000. 
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MANUFACTURERS’ DIVISION 


of the 


NATIONAL CRUSHED STONE ASSOCIATION 


These associate members are morally and financially aiding the Association in its efforts to 
protect and advance the interests of the crushed stone industry. Please give them favorable 
consideration whenever possible. 


Allis-Chalmers Mfg. Co. C. G. Buchanan Co. 
Milwaukee, Wis. 90 West Street, New York City 
American Bitumuls Co Primary, Secondary and Finishing Crushers 
and Rolls 


200 Bush St., San Francisco, Calif. 
Bitumuls—Hot and cold mixes, Penetration 


Chain Belt Co. 


» and Stabilization 1600 W. Bruce St.. Milwaukee, Wis. 
‘ Conveying and Elevating Machinery, Drive 
American Cyanamid & Chemical Corp. Chale, Measles, Contvel Mixing 
Explosives Department Plants, Truck Mizers, etc. 


Koppers Building, Pittsburgh, Pa. 


Cross Engineering Co. 
Explosives and Blasting Supplies 


Carbondale, Pa. 
American Manganese Steel Co. Screen Plates and Sections, Perforated Metal 


389 E. 14th St., Chicago Heights, Ill. E. I. du Pont de Nemours & Co., Inc. 


——— Steel Castings, Renewable Lip Wilmington, Del. 


Explosives and Blasting Accessories 
Easton Car and Construction Co 
135 S. LaSalle St., Chicago, Ill. 


Easton, Pa. 
Atlas Powder Co. Quarry Cars, Truck Bodies and Trailers 
Wilmington, Del. 


Ensign-Bickfor 
Industrial Explosives and Blasting Supplies 8 kkford Co 
Simsbury, Conn. 


The Barber Asphalt Co. Cordeau-Bickford Detonating Fuse and 
1600 Arch Street, Philadelphia, Pa. Safety Fuse 


Asphalts for all Types of Street and High- Frog, Switch & Mfg. Co. 
way Construction and Maintenance Carlisle. Pa 


The Barrett Co. General Electric Co. 
40 Rector Street, New York City 1 River Road, Schenectady, N. Y. 
Tarvia and Tarvia-lithic for Road Construc- Electric Motors 


tion, Repair and Maintenance 


; Goodyear Tire & Rubber Co. 
Bucyrus-Erie Co. 


South Milwaukee, Wis. Belting (Conveyor, Elevator, Transmission), 
Excavating, Drilling and Material Handling Hose (Air, Water, Steam, Suction, Mis- 
Equipment cellaneous), Chute Lining (Rubber) 
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Hardinge Co., Inc. 
York, Pa. 
Scrubbers, Pulverizers, Dryers 


Hayward Co. 
50 Church Street, New York City 


Hendrick Mfg. Co. 

Carbondale, Pa. 

Perforated Metal Screens, Perforated Plates 
for Vibrating and Shaking Screens, Ele- 
vator Buckets, Hendrick Vibrating Screens 

Hercules Powder Co. 
Wilmington, Del. 
Explosives and Blasting Supplies 


Illinois Powder Mfg. Co. 
1752 Pierce Bldg., St. Louis, Mo. 
Gold Medal Explosives 


Koppel Industrial Car and Equipment Co. 
Koppel, Pa. 
A complete line of cars for quarry service. 


Lima Locomotive Works, Inc. 
Shovel and Crane Division 
1108 Lima Trust Bldg., Lima, Ohio 
Power Shovels, Draglines and Cranes 


Link-Belt Co. 
300 West Pershing Road, Chicago, Ill. 
Screening, Washing, Conveying Equipment 


Ludlow-Saylor Wire Co. 
Newstead Ave. & Wabash R. R., St. Louis, Mo. 


Woven Wire Screens and Wire Cloth of 
Super-Loy, Manga-Loy and all commer- 
cial alloys and metals 


Marion Steam Shovel Co. 
Marion, Ohio 
A Complete Line of Power Shovels, Drag- 
lines and Cranes 
Nordberg Mfg. Co. 
Milwaukee, Wis. 


Cone Crushers, Vibrating Screens, Classi- 
fiers, Diesel Engines, Steam Engines, 
Compressors, Mine Hoists, Underground 
Shovels, Track Maintenance Tools 


Northern Blower Co. 


65th St. south of Denison, Cleveland, Ohio 


Dust Collecting Systems, Fans—Exhaust 
and Blowers 


Pennsylvania Crusher Co. 
Liberty Trust Bldg., Philadelphia, Pa. 


Pit and Quarry Publications 
538 South Clark St., Chicago, Ill. 
Pit and Quarry, Pit and Quarry Handbook, 
Pit and Quarry Directory 
Robins Conveying Belt Co. 
15 Park Row, New York City 
Belt Conveyors, Bucket Elevators, Gyrex 
and Vibrex Screens, Feeders, Design and 
Construction of Complete Plants 
Rock Products 
330 S. Wells St., Chicago, Ill. 


Simplicity Engineering Co. 

Durand, Mich. 

Simplicity Gyrating Screen, Simplicity 
D’centegrator, Simplicity D’watering 
Wheel 

Taylor-Wharton Iron & Steel Co. 

High Bridge, N. J. 

Manganese and other Special Alloy Steel 
Castings 

The Texas Co. 
135 E. 42nd St., New York City 


The Thew Shovel Co. 
Lorain, Ohio 
Power Shovels, Cranes, Crawler Cranes, 
Locomotive Cranes, Draglines. Diesel 
Electric, Gasoline. 3/8 to 2-1/2 cu. yd. 
capacities 
The Traylor Engineering & Mfg. Co. 
Allentown, Pa. 
Stone Crushing, Gravel, Lime and Cement 
Machinery 
Troco Lubricating Co., Inc. 
2728-34 N. Salmon St., Philadelphia, Pa. 
Troco Crusher Grease, Troco Safety Lubri- 
cants 
Trojan Powder Co. 
17 N. 7th St., Allentown, Pa. 
Explosives and Blasting Supplies 


The W. S. Tyler Co. 


3615 Superior Ave., N. E., Cleveland, Ohio 


Wire Screens, Screening Machinery, Scrub- 
bers, Testing Sieves and Dryers 
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